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Table 1  Cell dry weight and SAM content of different strains(n=1~06)

%% %5 Number W k44 PR Strain name WK 5/ (g/L) Cell dry weight SAM =& /(g/L) SAM content
1 Saccharomyces pastorianus 1.1840.130 m 0.014£0.000 v
2 Saccharomyces bayanus 1.6940.3251 0.0340.001 v
3 Saccharom yces cerevisiae 2.5340.014 k 0.302£0.022 rs
4 Saccharomyces cerevisiae 2.62+0.573 k 0.45740. 002 pq
5 Saccharomyces cerevisiae 2.71£0.072 k 0.1940.012 tu
6 Saccharomyces cerevisiae 2.79£0.042 jk 1.074+0.071 hi
7 Saccharom yces kudriavevii 2.79£0.107 jk 0.5840. 004 no
8 Saccharomyces cerevisiae 2.91+0.092 jk 0.82+0.005 1
9 Saccharomyces cerevisiae 3.02£0. 369 jk 0.5840. 009 no
10 Saccharomyces cerevisiae 3.0340. 840 jk 1.3740.033 ef
11 Saccharom yces cerevisiae 3.11£0.091 jk 1.03%0.079 i
12 Saccharomyces cerevisiae 2.87+0.039 jk 1.89+0.014 b
13 Saccharomyces carriocanus 3.30+0. 388 ij 0.53740. 006 op
14 Saccharomyces cerevisiae 3.304+0. 140 ij 1.1840. 008 gh
15 Saccharomyces parodoxus 3.3140. 047 ij 1.40£0.073 de
16 Saccharomyces mikatae 3.347+0.058 ij 1.28+0.101 fg
17 Saccharomyces cerevisiae 3.4540.505 hi 1.254+0. 088 fg
18 Saccharomyces cerevisiae 3.86+0.292 be 2.05+0.069 a
19 Saccharomyces cerevisiae 3.56+0. 407 fg 0.8640.009 kl
20 Pseudozyma antarctica 3.647+0.586 ef 0.8540.008 kl
21 Saccharomyces kluyveri 3.31+0.363ij 0.1940.019 t
22 Saccharomyces kluyveri 3.71£0.061 cd 0.2540.013 rs
23 Saccharom yces arboricolus 3.66+0.067 ef 0.9840.008 kl
24 Saccharomyces cerevisiae 3.66+0.070 ef 1.6040.43 ¢
25 Saccharomyces cerevisiae 3.757+0. 140 be 1.44+0.006 g
26 Saccharomyces cerevisiae 3.5040.119 gh 0.66+0.041 mn
27 Kazachstania servazzii 2.74+0.060 jk 0.437+0.007 rs
28 Kazachstania servazzii 2.81+0.218 jk 0.4940.021 op
29 Kazachstania xiguus 3.07+0.038 jk 0.98=+0. 059 op
30 Kazachstania xiguus 5.13+0.015 a 0.33%40.011 gr
31 Hanseniaspora uwvarum 1.9540.512 1 0.07=40.011 uv
32 Hanseniaspora uvarum 2.5540.505 k 0.1440. 004 op
33 Hanseniaspora vineae 5.4340.107 a 0.53740.052 uv
34 Pichia guilliermondii 2.95+0.068 jk 0.7840.001 gh
35 Pichia membranifaciens 3.30+0.338ij 0.1440. 005 uv
36 Pichia anomala 3.85+0.051 be 1.1740. 043 Im
37 Saccharomyces cerevisiae 3.12+0. 320 jk 1.81+0.029 b
38 Pseudozyma sp. 2.92+0.081 jk 0.80+0.048 1
39 Pseudozymaantarctica 3.45+0.098 hi 0.5140.032 op

40 Zygosaccharomyces rouxii 3.70£0. 821 de 0.504-0. 003 op
41 Candida krusei 3.314+0.090 ij 1.2240.088 d
42 Debaryom yces hansenii 3.66+0.034 ef 0.327£0.012 rs
43 Metschnikowia sp. 3.49+0.085 gh 1.1940. 005 gh
44 Brettanom yces custerii 3.64+0.037 ef 1.00£0. 161 ij
45 Rhodotorula mucilaginosa 4.2340.049 b 0.66+0.028 mn

D AEFH/E 0w 8] B9 Fb 8 (P<<0. 05) . T[], Different letters for vertical comparisons (P <C0. 05) ,the same as below.
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Table 2 Differences of SAM content between different genera
B B R o/ (g/ L) SAM " /(g/L)
Genera Cell dry weight SAM content
Saccharomyces 3.10£0.61d 1.85+1.06 a
Kazachstania 3.37+£1.20 ¢ 1.1140.55 cd
Hanseniaspora 3.1041.97 cd 0.5340.51 cd
Pichia 3.337+0.47 ¢ 1.414+1.00 b
Pseudozyma 3.0040.30 ¢ 1.134+0.48 a
Candida 3.38+0.56 ¢ 1.074+0.16 a
Metschnikowia 3.40+0.64 b 1.194+0.01 ¢
Zygosaccharomyces  3.88+0.39 a 0.5040.01 e
Debaryom yces 3.6340.44 a 0.3240.01 f
Brettanomyces 3.64+0.037 a 1.004+0. 161 ¢
Rhodotorula 4,.2740.88 a 0.7040.01 d
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Table 3 Results and analysis of the orthogonal experiment
%5 WA/ C I 5] /b B/ (r/min) BT/ (g/L) Cell dry weight  SAM f##/(g/L) SAM content
Number  Temperature Time pH Rotation speed Al12A A18A Al2A A18A

1 20.0 84 4.5 215 2.72740.03 a 2.75+0.07 e 1.284+0.04 a 1.76740.09 de
2 20.0 96 5.0 225 2.76+0.07 a 2.81+0.04 de 0.9640.02 ef 1.6740.12 ef
3 20.0 108 5.5 235 2.6440.18 a 2.80+0.10 de 1.20+0.04 ¢ 1.93740.16 be
4 22.5 84 5.0 235 2.824+0.10 a 2.994+0.10 be 0.96+0.01 ef 1.7340.30 de
5 22.5 96 5.5 215 2.83+0.15 a 3.20+0.04 a 1.00+0.03 e 1.5640.06 f
6 22.5 108 4.5 225 2.58+0.27 a 3.00+0. 03 be 0.92+0.01 fg 1.57+0.09 f
7 25.0 84 5.5 215 2.62740.16 a 2.91£0.09 cd 0.87+0.02 g 1.86+0.08 cd
8 25.0 96 4.5 235 2.78+0.03 a 3.04+0.05 be 1.074+0.05d 2.064+0.04 b
9 25.0 108 5.0 225 2.67+0.08 a 3.08+0.07 ab 1.35+0.04a 2.54%+0.02 a

T2 M 9 S g it R Ak &5 14 0
M 25 °C  URBER WL pH {H 5. 0. 543 225 r/min,
K EERFE] 108 h, M &M T AL2A 7 &3k 1. 35
g/L,AI8A M= Hik 2. 54 g/L; WK=& 4> 9 K
2.67.3.08 g/L, i A12A F1 A18A 1) SAM fry =2
539k 50. 6 Y0 F1 82. 5% , Hodpe i 19 SAM 7= i Al 1R 4
PR N 2.54.3. 08 g/L,

R4 HEXWER(F/p)
Table 4 Results of ANOVAs analysis (F/p)

W=/ (g/1)

SAM =4t/ (g/1)

I
tH SAM content Cell dry weight
Items
Al12A Al18A Al2A Al18A
R/ C
B 79.814/0.00 84.40/0.00 0.266/0.77 3.26/0.06
Temperature
18] /h Time 239.61/0.00 39.43/0.00 1.51/0.25 0.91/0.42
pH 194.57/0.00 32.59/0.00 0.93/0.41 0.14/0.88
5 #/ (r/min)
*%L, VMY 191.87/0.00 21.74/0.00  0.92/0.42  0.23/0.80
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A \A
3 i it

I E AR B Bk, 11 @ Y EE BE R Bk P
Saccharomyces J& SAM 7= & 5 HAl )& A i % 2=
5.2 ¥R & SAM 7R & W B RR 28 Saccharom yces
J& T Saccharomyces J& B9 % 2P g Rk e, v]
PL2% B TE I 22 30 vh LU 8 Hh A9 T R AR R i R T

P 38 5 5L R B A 45 T BORAS R SAM Rk H
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HidEE T 117 A5 HSCERL9 ] SAM R R 1. 77
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Abstract

The effects of fermentation temperature, the initial pH of fermentation broth, shaking

speed and feeding time on the cell dry weight and yield of S-adenosyl-L-methionine (SAM) produced by

Saccharom yces cerevisiae (A12A,A18A) selected from 45 yeast strains were studied,and the fermenta-

tion conditions was optimized. The results showed that cell dry weight and SAM production were signifi-

cantly affected (P<C0. 05) by fermentation temperature, the initial pH, rotation speed and the feeding

time. With the orthogonal optimization,the most suitable conditions for SAM accumulation are tempera-

ture 25 °C ,initial pH 6. 0,shaking speed 225 r/min,and feeding time 108 h. Under fermentation condi-

tions mentioned above, the SAM production of Saccharomyces cerevisiae A18A was up to 2. 54 g/L

broth, 1. 17-fold higher than before optimization.
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